Geometry 11.5 Notes: Areas of Circles & Sectors

(pp 691-4)

THEOREM 11.7 Area of a Circle
The area of a circle is o times the square of

the radius, or A = 7r2.

GTITE) Using the Area of a Circle

a. Find the area of OP.

SOLUTION

a. Use r = 8 in the area formula.

A=mr?

=g+ 82
= 641
=~ 201.06

D So, the area is 6417, or about
201.06, square inches.

b. Find the diameter of ©OZ.

Area of ©Z = 96 cm?

b. The diameter is twice the radius.

A=mr?
96 = 7rr?
30.56 =~ r*
553=r Find the square roots.

D The diameter of the circle is about
2(5.53), or about 11.06, centimeters.
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1. Guided Practice: Find the area of a circle whose diameter is 30 in.

A sector of a circle is the region bounded by two radii of the A
circle and their intercepted arc. In the diagram, sector APB is
bounded by AP, BP, and AB. The following theorem gives a
method for finding the area of a sector. B

THEOREM 11.8 Area of a Sector

The ratio of the area A of a sector of a circle to the area of the circle is
equal to the ratio of the measure of the intercepted arc to 360°.

A=@ =ni-8\- 2
7= 300 O AT 3505 T

m Finding the Area of a Sector

Find the area of the sector shown at the right. C
SOLUTION 80°
Sector CPD intercepts an arc whose measure is 80°.
The radius is 4 feet. D
A= 'gg;)lz . 12 Write the formula for the area of a sector.

_ 80° ., .2 .

= 360° w4 Substitute known values.

~ 11.17 Use a calculator.

} So, the area of the sector is about 11.17 square feet.



m Finding the Area of a Sector

A and B are two points on a ©P with radius 9 inches and mZ APB = 60°. Find
the areas of the sectors formed by £ APB.

SOLUTION

Draw a diagram of ©OP and Z APB. Shade the sectors. Q A
Label a point Q on the major arc. «
Find the measures of the minor and major arcs. B

Because m/Z APB = 60°, mAB = 60° and
mAQOB = 360° — 60° = 300°.

Use the formula for the area of a sector.

o}

Area of small sector = 366000 e 9? = %° 7+ 81 = 42.41 square inches

e 9? = % a * 81 = 212.06 square inches

_ 300°
Area of larger sector = 360°

2. Guided Practice: S and R are two points on ow with radius 5 m and
mASWR=45°. Find the areas of the sectors formed by £SWR.
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3. Guided Practice: Find the area of the shaded region: 4

‘ 10°

B

m Finding the Area of a Region

Find the area of the shaded region shown at the right.

SOLUTION

The diagram shows a regular hexagon inscribed in a
circle with radius 5 meters. The shaded region is the
part of the circle that is outside of the hexagon.

Area of | Areaof Area of
shaded region ~ | circle @ | hexagon
= qr? - %aP

= 52 — %. (%\'3_) *(6+5) The apothem of a hexagon
" =
is 3¢ side length - V3.

_ Ny
= 257 5 V3

P So, the area of the shaded region is 257 — ?\5, or about 13.59 square meters.
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@G Finding the Area of a Region

2> WOODWORKING You are cutting the front ' [
“ face of a clock out of wood, as shown in the 3in.
diagram. What is the area of the front of the case?

L ]
|
I

SOLUTION

The front of the case is formed by a rectangle and

a sector, with a circle removed. Note that the I 6in |
intercepted arc of the sector is a semicircle. ' =

Area = |Area of rectangle + |Area of sector| — |Area of circle

—— .11 &. . 2 — K3 l. 2
61 + B8 a3 11'(24>
=33+ 2w 9 -7 (2

=33+—g-7r—41r

~ 34.57

P The area of the front of the case is about 34.57 square inches.

4. Guided Practice: Find the area of
the shaded region.

8in.
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5. Guided Practice: Find the area of the shaded region:

Complicated shapes may involve a
number of regions. In Example 6, the
curved region is a portion of a ring
whose edges are formed by concentric
circles. Notice that the area of a
portion of the ring is the difference of
the areas of two sectors.
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(PP 691-4) GIXTITD) Finding the Area of a Boomerang

Focus oN BOOMERANGS Find the area of the boomerang shown.
APPLICATIONS - . . P .
The dimensions are given in inches. Give your answer
in terms of # and to two decimal places.

Secparate the boomerang into different regions. The
regions are two semicircles (at the ends), two
rectangles, and a portion of a ring. Find the area of cach

region and add these areas together.
o::; ano  Draw and label a sketch of each region in the boomerang.
LA
SKETCH -
L BOOMERANGS / 2
" are sligntly curved at
the ends and trave’ in an arc There are two
when thrown. Small semicircles. Thers sre two The portion

boomerangs used for sport rectangles. I— q —l of the ring

E / / 1
b Ll L7

=

VERBAL Area of Area of Area of Area of
WoDm. boomerang = 2 |semicircle| * 2 | rectangle | * | portion of ring
LansLs Arca of semicircle = ; me1? (squere inches|

Arca of rectangle = 8+2 (squsre inches|

Arca of portion of ring = % e 6t - % cqred®  (squereinches|

HEASONING Area of

boomerang = 2(%-1:-11) +2(8+2) + (}-n-«s’— }mq’)
=2(~;°1r'1) —2~16—‘(%~1r‘36— Yo 16)
=w+32+ (97— 4w
= 6w+ 32

P So, the area of the boomerang is (6 + 32), or about 50.85 square inches.
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Guided Practice.

6. A hole is to be cut out of a countertop to | 15 in. i
accommodate the sink shown below. What is the arm N\
area of the countertop that needs to be cut out to 7
accommodate the sink if the sink fits exactly in 2in. T
the hole? , 8in.
2in.
S
2in.
1.5 ft
12. Find the area of the countertop. —Z
2 ft
1.5 ft \
B EL
5 ft
N

12. Describe how to find the area of a sector of a circle.

13. Describe the boundaries of a sector of a circle.



